Vagally mediated insulin secretion by stimulation of brain cholinergic neurons with neostigmine in bilateral adrenalectomized rats.
This study investigated the relationship between central cholinergic neurons and insulin secretion in bilateral adrenalectomized fed rats. Neostigmine (a cholinesterase inhibitor, 5 x 10(-8) mol) administered into the third cerebral ventricle produced significant increases in hepatic venous plasma insulin and glucose concentrations, whereas i.v. injection of the same dose of neostigmine did not. Prior acute subdiaphragmatic vagotomy or i.p. pre-injection with methylatropine (10(-8) mol) completely prevented the neostigmine-induced rise in plasma insulin concentration. Intraperitoneal pretreatment with hexamethonium (5 x 10(-8) mol) also significantly reduced the plasma insulin response. These peripheral pretreatments did not change the plasma glucose response to neostigmine. Intraventricular co-administration of 10(-9) mol methylatropine, a dose that was ineffective when pre-injected i.p., eliminated the plasma insulin and glucose responses to neostigmine, whereas hexamethonium (5 x 10(-8) mol) had no influence on either response to neostigmine. These observations suggest that stimulation of central cholinergic-muscarinic neurons with third cerebral ventricular injection of neostigmine results in vagally mediated insulin secretion in bilateral adrenalectomized fed rats.